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OMcriptlon 

This invention reiatts to • method for reducing friction loss encountered In the transfer of Itqutds by 
fluid flow ll^rough the use of I flow Improving or drag reducing substance. 

9 H is well known that when a fluid is pumped or othenvtse caused lo flow through a conduit under 
pressure, energy Is expended as a result of friction^ and a frtctional pressure loss results. Such frictional 
pressure losses are pailicularly large under turbulent flow conditions, for exannpie when the velocity of a 
liquid passing through a conduit Is such that turbulent flow results, a Urge frictional pressure loss )s 
enc untered. This problem of high frictional pressure loss or pressure drop in the flow of liquids through a 

'0 conduit it commonly encountered In industrial operations wherein hydrocarbon liquids are conveyed 
through pipelines at high fluid velocities. 

In order to compensate for the frictional pressure loss encountered from the turbulent flow of such 
hydrocarbon liquids, considerable energy, generally In the form of pumping horsepower, must be 
expended. Thus, reduction of the frictional pressure loss and the flow of such hydrocarbon liquids brings 

t9 about an advantageous reduction of horsepower requirements or alternatively an Increased flow rate of • 
hydrocarbon liquids under the same pumping conditions. 

The art is aware of these problems as is represented by US— A~3,692,67$, which discloses a method 
of reducing friction loss when fluids are pumped through pipelines by adding a high molecular weight 
poly-alpha-olefln. This patent teaches that such polymers reduce friction in the flowing liquid by reducing 

^ turbulence. A method of measuring performance of these polymers Is deflned as 

(pressure drop diesel -pressure drop polymer) 

% Drag reduction- ■ ' " xlOO 

pressure drop dtesel oil 

19 

A— 3«746,266 and 3756,406 relate to methods and compositions for reducing frictional pressure 
loss tn hydrocarbon flows. Reduction In pressure loss Is accomplished by adding a hopolymer such as a 
potylaobutylene having an intrinsic viscosity between 2 and lOdl/g to allow a low total concentration of 
polymer to hydrocarbon of about 0*299 g/l (2.S pounds per 1,000 gallon8}i reipectively. 
JO US— A-^,3S 1,079 uses drag reducers comprising ethylene, propylene and butytene terpolymere 
hevfng e molecular weight up to about 1 million and useful at concentrations of from 0.01 to about 0.3 
weight percent 

US-^A— 3,493,000 discloses high molecular weighs cls^polylsoprene, cls-polybutadiene and ethylene- 
propylene copolymers used at concentrations of about 40 ppm. 

« US— A^3i559,664 discloses a method of reducing friction loss during flow of hydrocarbon liquids 
thr ugh conduits by eddition to the liquids of a small amount of a copolymer of ethylenepropylene. It does 
not describe any specific concentration of the polymer/diluent solution added to the conduit, 

GB— A^2,074,175 dlKlosee a prpcess for reducing friction loss in hydrocarbon liquids flowing tfirough 
conduha comprising adding to the hydrocarbon liquids, tn an amount varying from the minimum amount 

40 gHectlve to reduce friction lose lo about 100 ppm, a copolymer of butene*l and at leaat one other 
alphe*monoolefln having S to 20 carbon atoms and having a weight average molecular weight sufflciently 
high to effect friction loas reduction In hydrocarbons flowing In pipelines, said copolymer containing at>out 
10 lo 90 mole percent butene-1 derived units and 10 to 90 mot percent units derived from said other 
elphe-monoolefln component based on the total number of moles of butene-l end said other 

m aipha-monoolefln component In the copolymer, A particular inherent viscosity Is not described. 

These references, while not exhaustive of the art In the area, generally represent such art These 
refererKes alt deal with total concentration of drag reducing material in polymer and attribute various 
levels of drag reduction to such total concentration of polymers. 

Drag reducing polymers currently In use are reputed to be useful at low levels, yet often in practice 

90 require higher levels in order to sufflciently reduce turbulent flow to a desirable eKtent. In view of the cost 
of these polymers, as well as the possible contamination effect If used In a finished product pipeline, it 
would be greatly advantageous lo provide a method whereby such polymers are effective at lower 
concentrations^ or in the altematlve* provide much higher levels of drag reduction at equivalent 
cor>centratIons In the flowing hydrocarbon fluid. 

m h la the object of the present Invention to p^vtde an improved method for reducing friction loss In 
hydrocarbon fluids. 

Said nhjATf l« achieued by a method foi ivUucltig frlcilon loss in nydrocarbon fluids through conduits 
comprising adding to aaid hydrocarbon fluid a high moleculsr weight poly(alph8*oiefln) suspended In a 
hydrocar^n diluent or suspending agent at a concentration of less than 10.0 weight percent when placed 
§0 Into the flowing hydrocarbon fluid and the total polymer concentration In the flowing hydrocarbon fluid 
ranging from 0.01 to 600 ppm, characterized In tnat the Inherent viscosity of said poly{slpha-olefin) as 
nf>eeaured tn low polynuclear aromatic solvents at 25.0 to 25.6^C (77 to 7rF| at a shear rate of 300 
reciprocals and at a concentration of O.IOg/IOOmI, Is at least 11.0. 

The poly-atpha'Olefins can ba homopolymers, copolymers, or terpolymers prepared by contacting 
If alpha^leflns containing from 2 to 30 carbon atoms with a polymerization catalyst. The catalyst and method 
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of preparing th«sa polymars ts not criiical other than the Inherent vl5co$ities of the resulting polyrDera must 
be greater than 11.0 dl/g at a shear rate of 300 a*\ and that these materials be substantially soluble in the 
h)(drocarbon llqutd in order to reduce turbulent flow. It is preferred in the method of the present Invention 
to have a polymer content of from 2 lo 6 weight percent at an inherent viscosity of from 12.0 to 16.0 dl/g for 
I maximum effectiveneaa. 

Tht drag reducing polymer, once prepared, Is placed in e suitable carrier substance. Theae materials 
are usually Inactive hydrocarbon solvents. Representative examples of such materials are straight chain 
aliphatic compounds or branched hydrocarbons such as ethane, propane. Isobutane, butane, pentane. 
hexane, heptane, or Isooclane, octane. Also useful are alicyclic hydrocarbons such aa cyclohexanef 
W methylcydopentane, and tetralene. Aromatic hydrocarbons can also be used as represented by benzene, 
toluene, and xylene. Mixtures and analogues of these compounds are also useful as represented by Motex 
(tradename of Universal Oil Products) rafflnaie, which Is a complex mixture of branched afiphatlc, cyclic 
aliphatic, aromatic and (race amounts of unbranched aliphatic hydrocarbons. Likewise uaefuf are low 
polynuctear eromatic solvents. Further, the hydrocarbon diluent can be an alpha-olefin, 
ff h should be noted In the context of the present invention that when the alpha-olefin drag reducing 
polymer contains significant amounts of lower olefins such as ethylene and butene, a small but signinceni 
amount of hydrocarbon-Insoluble material may be produced. This hydrocarbon-Insoluble material is 
apparent in the diluted mixture prepared for Injection into the flowing hydrocdrt>on liquid, but such 
materials dissolve In the much larger volumes of the flowing hydrocarbon fluid. Therefore, in the context of 

20 the present invention, these materials may be dissolved or suspended or a combination of these physical 
states when Injected into the pipeline. In either case, the term "suspended" as used in this speciflcetion and 
claima indicates that the polymer can be totally or partially dissolved, with any undissolved polymer 
suspended In the hydrocarbon medium. 

In any events once In this slate, the material Is injected Into a conduit containing flowing hydrocarbons. 

21 tn contrast to materials which are produced at lower inherent viscosities, or those having high Inherent 
Viscosities which are Injected at concentrations of 10% by weight or more, the method of the present 
invention shows • surprising increase in drag reduction effectiveness. 

The hydrocarbon liquids in which the additive used In the method of this invention is effective Include 
oleaginous or petroliferous liquids as well as emulsions^ suspensions, and dispersions thereof. For 
90 example crude oil, refined petroleum products such as kerosene, pale oil diesel oil, fuel oil or asphalt, 
water-ln-oll emulsions or surfactants. Where the hydrocarbon liquid is a hydraulic fracturing fluid. It may 
also contain solid particulate matter such as sand as a propping agent, a ftuid loss control additive and 
other materials commonly added to fracturing flulda. 

It Is preferred that the drag reducing polymer is formed from olefins containing from 5 to 20 carbon 
J5 aloma which optionally can contain from 0.01 to 20% by weight of ethylene or propylene, and up to 50% 
butene^l comonomer. Polymers so produced have an inherent viscosity of from about 11.5 to about 15.0 
and are placed In the flowing hydrocarbon fluid at a concentration of from 0.1 to 3.5% by weight of the 
diluent or suspending agent. 

The invention Is more concretely described with reference to the examples below wherein all parts and 
40 percentages sre by weight unless oiherwise specified. 

Example 1 

A catalyst slurry was prepared by mixing under an inert atmosphere of dry irgon, 0.104 g of TiClj • AA 
(Typ« 1.1 catalyst from Stauffar Chemical Company), 0.36 ml of dried and deoxygenated Molex raffinate 
49 (obtained from Conoco Chemicals; Molex 1$ a trademark of Universal Oil Products). This mixture was 
Stirred for approximately 2 min In a dry box. Di-n-butylether (60 pi* d^dd and degassed) was added. The 
mixture was then stirred vigorously for 15 mIn in a small vial equipped with a microstir-bar This mixture 
was then transferred to I gas-tight syringe. The vial was washed with 10 ml of low polynuctear aromatic 
solvent (LPA) and the wash material added to the same syringe. 

so 

Exemple 2 

The catalyst of Example 1 was used in the preparation of a drag reducing polymer. 
A mixture of 169 ml of dried and deoxygenated low polynudeer aromatic solvent, 3.8 ml f 
diethylaluminum chloride (DEAC, purchased from Texas Alkyls as a 10% solution in heptane) and 41 ml of 
ss dried and degassed decene-1 was placed Into a clean, dry 1-quart bottle under an atmosphere of dry argon. 
The mixture was coolerd to -7*C and agitated In a shaker bath at 500 rpm. 

The catalyst mixture described In Example 1 was added to initiate the polymerliation, The mixture 
became thick. After 3 h the bottle was removed from the temperature bath. A thermometer was placed Into 
the center of the viscous material, recording a temperature of 6"C The polymerization was, therefore, 
40 aeml-adiebatic due to the insulation effect of the poly(decene-l) mixture. 

Approximately 1.7 ml of methanol was added to deactivate the catalyst. The polymer mixture was 
stabilized with about 0.01 weight percent butylaled hydroxy toluene (BHT) as an anlloxldanr. The weight of 
polymer produced was determined by pouring 84.9 g of the deactivated polymer mixture Into *00jr\\ f 
Isopropyl alcohol with sufficient mixing to precipitate a viscous material containing poly(decene'l). The 
09 substance was washed with an additional 400 ml of Isopropyl alcohol, filtered and washed with 400 ml of 
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methanol to remove catatyst residue. The poly(decene-l) was collected by vacuum filtration and dried in a 
vacuum oven overnight to produce 4.2075 g of polymer, The polymer solution thu* contained 4.95% 
poly(decene-t)* Thtt polymer solution was used to determine the inherent viscosity of dissolved polymer. 
The inherent viscosity was determined in LPA solvent at 25.3^0.3X (77.5±0.5'F) using a Cannpn- 
9 UbbeioHde four bulk shear dilution viscometer at a shear rate of 300 reciprocal s. 

Example 3 

A calibrated Cannon^Ubbetohde Four-Bulb Shear Dilution Viscometer Is used to measure the flow time 
for both solvent and polymer samples. Inherent viscosity values are cslculated for each of the four bulbs. 
'0 Theae calculated values are plotted as a function of shear rate, and the resulting plot is used to obtain the 
Inherent viscosity at a shear rate of 300 s~^ 

Approximately 0.5 g of the drag reducer material (for example, a solution containing 4.9$ weight 
percent poly(decene*1) In LPA solvent as obtained in Example 2) is placed into a clean, dry Erlenmeyer flask 
equipped with a ground glass stopper LPA solvent Is added to generate a concentration of 0.10 g 
'5 polymer/100 ml. The stoppered flask is placed on • magnetic stirrer and stirred until dissolution Is 
completed. The stirring speed Is set to minimize shear degradstion of the polymer. Shear degradation will 
produce an anomalously low Inherent viscosity value. 

LPA solvent (10 ml) is placed Into the viscometer, end the viscometer is immersed Into a water bath. 
The system Is allowed to equilibrate for at lesst 20 min, 
9^ The efflux time for each bulb Is determined according to the procedure supplied with the viscometer. 
The viscometer is cleaned and dried by flushing wUh hexane, then with acetone. The efflux Ume for the 
temple solution Is measured following the same procedure as used for the LPA solvent. 
The Inherent viscosity for each bulb Is calculated using the following equations: 

Relative Viscosity (n#.il"tMift.A„»^ 

where« 

t^^«efflux time of the solution* 
t.,)^Hefflux time of the solvent 

Inherent Viscosity (Hmnl-U Hrtuc 

where. 

C=concentratIon In g/dl. 

.The shear rate for each bulb la calculated using the relationship; 

Shear Rate {y)»KA„i„. 

whorei 

K- sheer rate constant, ,nAA -i- 

40 A plot of shear rate versus Inherent viscosity ta made. The Inherent viscosity at a shear rate of 300 « »i 
then determined. 

Examples 4 to 8 

The Instant invention was demonstrated In e pipeline. A polymer solution containing 10.8% 

49 poty(decene-t) with an inherent viscosity of 1 1.9 dl/g at a shear rate of 300 a"^ was made using a procedure 
IsimHar to Examples 1 and 2. Conditions and quantities were adjusted to yield 10.8% polymer. 
Approximately 12 weight percent decene-1 was charged into the polymerization vessel. The polymerization 
wee terminated with alcohol. The weight percent polymer content was determined by the procedure set 
forth In Example 2. The Inherent viscosity of the dissolved polymer was determined by the four bulb 

so viscometer procedure as described in Example 3. 

The 10.8% polymer solution was diluted with LPA to yield a 5.95% and a 0.94% polymer solution. A 
Pfaudler mixer was used to conduct the dilution. The agitator was set at s low mixing speed to prevent 
shear deierloretion of the polymer. 

The effectiveness of the drag*reduclng materials so produced was tested In the Kingfisher pipeline in 

If OUehomSi This crude oil pipeline runs from the Kingfisher pump station near Hennessey. Oklahoma, to a 
lank storage area In Orlando^ Oklahoma. The inner diameter of the pipeline is 20.9 cm (8.24 inches] and the 
total length of 45.S km (28.3 miles). Drag reducer performance was evaluated in the firet 11.9 Km (7.4 mile) 
•ectlon of the pipelina from the Kingflshar pump station. Dusl-piston positive displacement pumps were 
ua«d to maintain pipeline flow. The drag reducars were Injected directly into the 20.9 cm (8.24 Inch) line 

so downstream of the pump at Kingfisher. The crude oil flow rate during the tests was approximately 15f.7 l/h 
(1,272 barrels per hour), which corresponds to a pipeline flow velocity of 161.5 cnVs (5.3 ft/s). As a control, a 
potyldeceneO) solution was prepared containing 6.10% polymer having an inherent viscosity of 9.S dt/g at 
a ahear rate of 300 a^'. 

Test results are set forth In Teble 1, where Examples 4 and B are control experimer^ts, and Examples 5. 
4S 6 and 7 demonstrate the present Invention, 



4 



EP 0196 350 B1 









TABLE 1 






§ 


Example 


Weight 
percent 
polymer 


Inherent 
viscosity 
(dl/Q at 300 «-') 


Polymef 

pipeline (ppm) 


P«fcef\l 
reduction 




4 


10.S 


11$ 


4.0 


33 


fO 


5 


S.95 


11.9 


3.1 


36 




6 


0.94 


11.9 


3.2 


39 




7 


0.94 


11.9 


0.84 


19 


f8 


8 


610 


9.5 


31 


20 



Control Example 4 shows that injection of a 10.8 wt.% 1 1.9 inherent viscosity material into the pip line 
at approximately 4.0 ppm level of polymer content resulted in 33% drag reduction in the 11.9 km (7.4 mile) 
section of the pipeline. An 11.9 inherent viscosity material containing 5.95 wt.% polymer and O.M wt.% 
M polymer resulted in much better drag reduction performance. Less polymer was required to yield greater 
drag reduction. Surprisingly, the 0.$4 wt.% material (Example 6) was more effective than the 5.95 wt.% 
material (Example S). 

Examples 9 to 11 

2^ A test was carried out >n the Brent pipeline system in the North Sea connecting Conoco's Murehison 
Platform and Shell'i Dunlln-A platform. This connecting pipeline segment Is 37.5 cm (14.75 inches) in 
diameter (ID) and 1S.9km (11.74 mites) in length and carries crude oil production from the Murehison 
platform. The Murehison crude properties are: 

API gravity 3ft.5* 

Viscosity, C, 11.3-12.4 at O^C {32*F) 

6 4-6.8 at 21 (70TI 
3.&-3.7 at 38*C (lOCFJ 

in these tests, three materials were employed. Comparative Example 9 used a 10.8 wt.% poly(decene« 
1) solution with an Inherent viscosity of 11.9 di/g at a shear rate of 300 s~*. Example 10 used a 10.8 wt.% 
material diluted to approximately 3.0 wt.% polymer content In LPA solvent. Again, the dilution was 
conducted In a Pfaudler mixer under conditions which prevented shear degradation of the polymer. The 
inherent viscosity of the polymer was 11.9 dl/g at a shear rate of 300 s"^ Example 11 used a drag reducer 
which contained approximately 10.5 wt.% poly(decene-1l with an inherent vi&cosity of 9.5 dt/g at a shear 
rate of 300 s*', 

ComparatWe Example 11 was also conducted us^ng a drag reducer wUh an Inherent viscosity of 9.5 at a 
polymer content of 10.5% prior to injecting Into the pipeline. Test results are presented in Table 2. 

TABLE 2 





Eximpla 


percent 
polymdr 


Inherent 

viscosity 
(dl/g @ 300 i") 


Polymtr 

injvctod into 
pipeline (ppm) 


Percent 
dr»g 

reduction • 


Calculated 

flow 
increase 




9 


10.8 


11.9 


•10 


19 


12 




10 


9.0 


11.9 


10 


50 


46 




U 


10.5 


9.S 


27 


17 


11 



The test results dearly show that performance of the 11.9 Inherent viscosity material Is greatly 
enhanced by dilution prior to injection into the pipeline. When comparing Example 9 with Example 10, a 
flow Increase of about 46% was obtained using the diluted material (10). compared to only a 12% Increase 
^ In flow using the concentrated drag reducer 19). Comparative Examples 9 and 11 showed only 12% and 
11% flow Increase, respectively. There was a great deal of difference In Inherent viscosities. 

While theoretical in nature, and I do not wish to be bound thereby, It Is believed that the higher weight 
concentration polymer solutions require longer limes to gO into solution with the crude oil. The higher 
Inherent viscosity material, however, provides for better drag reduction If the material Is dissolved In the 
^ crude oil. This hypothesis Is supported by the data as evidenced by comparing Example 5 with Example 8. 
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1. A method for reducing friction toss in hydrocarbon fluids through conduits comprf$lng adding to 
Mid hydrocarbon fluid a high molecular weight polytalpha-olefinl suspended in a hydrocarbon diluent or 

I suspending agent at a concentration of (ess than 10.0 weight percent when placed Into the flowing 
hydrocarbon fluid and the total polymer concentration in the flowing hydrocarbon fluid ranging from O.Ol 
to GOO ppm. characterized in that the Inherent viscosity of said poly(alpHd-olefin) as measured in low 
polynuclear aromatic solvents at 25*0 to 25,6X (77 to WF) at a shear rate of 300 reciprocal i and at a 
concentration of O.lOg/iOOmI, la at least 11.0. 

;o 2. The method of claim 1« wherein the concentration of polymer prior to Inserlion la 5.0 weight percent 
or leea of the hydrocarbon diluent or suspending agent* 

3. The method of claim 1 or 2, wherein at least half of the poly(alpha-olenn) polymer is formed from 
olefin$ containing from 5 to 20 carbon atoms. 

4. The method of claim 3. wherein from 0.01 to 20% by weight of the polyCatpha-olefin) polymer Is 
15 formed from ethylene or propylene. 

5. The method of any of claims 1 to 4, wherein from 1 to S0% by weight of the polylalpha-oieHn) is 
formed from butene-1 comonomer. 

6< The method of any of claims 1 to 5, wherein the polymer placed in the flowing hydrocarbon fluid has 
an Inherent viscosity of from 11.6 to 15 0. 
^ 7. The method of any of claims 1 to 6, wherein the polymer solution or mixture placed in the flowing 
hydrocarbon fluid has a polymer concentration of from 0.1 to 3.5% by weight of the diluent or suspending 
agent 

Pitefittnepruche 

^* 1. Verfahren zur Verrlngtrung des Reibungsvertustes In Kohlenwasserstofflusslgkeiten dutch 
Ultungen, t>el dem der Kohlenwasserstofflussigkeii ein Poly^alpha-olefin) mlt hohem Molekulargewlcht, 
Suapendlert In einem Kohlenwasserstoffverdunnungsmlttel oder -suspendlermittel in einer Konzentratlon 
von wenlger als 10.0 Gew.-%, wenn es In die flieGende KohlenwasserstofflOssIgkeit gegeben wfrd. 

^ zugegeben wlrd^ wobel die GeMmtpolymerkonzentration in der flieSenden KohlenwasserstofflGssIgkeit 
bet 0,01—500 ppm liegt. dadurch gekennielchnet. daft die InhJrenie ViskositSt des Polylatpha-olefins), 
gemeaaen In nledrigmehrkerntgen aromatischen Lasungsmlitein bel 25,0-'25,6X) (77— 78T) bei einer 
Schergeschwlndlgkeit von 300 rezlproken s und bel einer Konzentration von 0,10 g/100 ml, wenigstens 1 liO 
betrSgt. 

2. Verfahren nach Anspruch 1, worln die Konzentration des Polymers vor der Einbringgng 5,0 
Gewichtsprozent oder. wenlger des Kohlenwasaerstoffverdunnungsmittels Oder *suspendiermitteis 
btttrfigt* 

3, Verfahren nach Anspruch 1 oder 2. worin wenigstens die Hilfte des Poly(alph$-olerin) polymers aus 
Oleflnen, enthaltend 5 bis 20 Kohlenstoffatome. gebildet wird. 

40 4. Verfahren nach Anspruch 3, worln 0,01 bis 20 Gaw.'% des Polytalpha-olefin) potymen aus Ethylen 
Oder propylen gebildet wird. 

6. Verfahren nach etnem der AnsprOche 1 bl» 4, worln 1 bis 50 Gew.'% des Polylalpha-ofefins) aus 
Buten«1 -Comonomer gebildet wird. 

6. Verfahren nach eInem der AnsprOche 1 bis 5. worln das in die flieOende Kohlenwasserstofflussigkeit 
45 gegebene Polymer etne InhArente VIskositftt von 11.5 bis IS.O besltzt. 

7. Verfahren nach einem der AnsprOche \ bis C, worln die Polymerlflsung Oder -mischung, die in die 
flieBende Kohlenwasserstoffluailgkeit gegeben wirdi eine Polymerkonzentratlon von 0,1 bis 3.5 Gew.-% 
dti Vardunnungsmlnels oder Suspendiermlttela besitzt. 

so fWvmdlMtkiita 

1, ProcMA pour rMuIre la perte par fronement dans des flutdes hydrocarbon*s dans des conduUes. 
comprenant I'addltlon i ce fiulde hydrocarbon^ d'une polylalpha-ol^flne) de masse moliculaire ilevie en 
auspenston, dans In diluant ou agent de suspension hydrocarbon*, i une concentration Inf^rleure a 10.0% 
BS en poId» lorsqu'etle est introduce dans le fiulde hydrocarbon^ s'^coulani, et la concentration (otale en 
polymdre dans.la fluIde hydrocarbcnd s'dcoutant itant de 0.01 i 500 ppm. caractirlsd en ce que la viscosity 
Inh*rente de cette poly{alpha-ol4fine). mesur^e dans des soivants pauvres en aromatiques polynuclfiairas 
de 25.0 h 25,60*C (77 k 78*?) h un gradient de cisaillement de 300/s et h une concentration de 0.10 g/100 ml, 
•St d'au moins 11.0. 

so 2. Proc4d6 selon la revendicallon 1. dans lequel la concentration du polymAre avant rintroductlon est 
de S,0% en poids ou molns du diluant ou de I'agent de suspension hydrocarbon*. 

3. Proc4d* aelon tes revendicatlon 1 ou 2, dans lequel au moins ta moiti4 du polymftre de 
poly(Blpho*oi4fine) est form* d'ol6fines en C| * Cio* 

4. Proc4d4 selon revendicatlon 3. dans lequel de 0.01 k 20% en poids du polymftre de poly(alpha- 
§§ i4flne) sont form*s d'ithyllne ou de propytdne. 
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5. Proc^d^ selon Tune quelcanquQ des revendicatlons 1 A 4« dans lequel de 1 i 50S tn poids de ta 
poMelpha-oldfine) lont form** d« buidneO comme comonomAre. 

6t Procidd salon Tgno quefconque des ravendications 1 A S, dans fequef la polymftra introduK dans la 
flulda hydrocarbon^ s'^oulant a una viscosftd Inh^ranta da 11,5 i 15,0. 

7, Procidi selon t'una das ravendications 1 i 6, dans lequel la solution ou la melange da polymiras 
{ntrodult dam la fluids hydrocarbon^ s'^coutant a una concentration en poiymdra da OJ i 3,5% en polds 
du dlluanl ou da Tagant da suspension. 
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